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n PTHMETB Tr APPARATUS 
ttAnKfiROUN rt OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an optometric apparatus for a 
subjective examination of a visual function (a visual acuity, etc.) of an eye 

of an examinee. 

2. DeBcription of Related Art 

There is a red/gxeen test (RJG test) as one of subjective examinations 
which are performed for prescribing the powers of spectacle lenses or 
contact lenses. This R/G test uses a red optotype and a green optotype 
having a red and green backgrounds adjacently placed, on each of which 
black figure targets and black character targets, identical between the red 
and green optotypes, are drawn or printed. This R/G test is performed for 
a check on final overcorrection or for a preliminary test of an astigmatism 
_ e ^a mination using a cross-cylinder. In this R/G test, the red and green 
"o^y^es are concurrently presented to an examinee (an examinee's eye) 
and the examinee is asked to tell a difference in vision between the 
optotypes, in other words, about which optotype is more clearly visible. 

The R/G test, meanwhile, is regarded as effective for the eyes having 
little or small amplitude of accommodation (i.e., focusing ability of a 
crystalline lens), whereas the test would not be performed correctly on the 
eyes having a normal or large amplitude of accommodation because such 
eye6 attempt to automatically accommodate during the test. Hence, 
Japanese patent unexamined publication No. Hei 10-179518 proposed a 
method in which a green optotype is presented to an examinee for a 
predetermined time or a green optotype is presented in a blinking state for 
a predetermined time and then the green optotype and a red optotype are 
simultaneously presented, and such steps are repeated while prompting an 
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examinee to compare and respond about a difference in vision between the 
optotypes. According to this method, it is considered that the R/G test can 
efficiently be utilized when the automatic accommodation of the examinee 
is restrained as much as possible. 
5 However, the test method disclosed in the above publication includes 

the particular steps of presenting the green optotype to the examinee for a 
predetermined time and then concurrently presenting the green and red 
optotypes. Thus, such test method could not be achieved by use of 
general-purpose optotype presenting devices commercially available at 
10 present. 

CTTMMARY OF THE TTCVTCNTION 
The present invention has been made in view of the above 
circumstances and has an object to overcome the above problems and to 
15 provide ootometric apparatus capable of performing a R/G test by a 
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method using general-purpose red and green optotypes which are 
commercial available a. present, in which only the green optotype re 
planted before the green and red optotypes are simultaneously 
presented. 

Additional objects and advantages of the invention will be set forth 
* part in the description which follows and in pert will be obvione from 
the description, or may be learned by practice of the invention. The ob )e ots 
and advantages of the invention may be realized and attained by means of 
the instrumentalities and combinations particularly pointed out m the 

25 appended claims. 

To achieve the purpose of the invention, there is provxded an 
optometric apparatus for a subjective examination of a visual function of 
an eye of an examinee, the apparatus including: a pair of right and left 
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lens chamber units, each including, a test window; and a rotating disk on 
which a pluraUty of optical elements are mounted in a circumferential 
arrangement to be cbangeably placed in the test window, the optical 
elements including a green filter and an aperture. 

According to another aspect of the invention, there is provided an 
optometric apparatus for a subjective examination of a visual function of 
an eye of an examinee, the apparatus including: a pair of right and left 
lens chamber units, each including, a test window; and a rotating disk on 
which a plurality of optical elements are mounted in a circumferential 
arrangement to be changeably placed in the test window, the optical 
elements including a green filter and an aperture; and control means 
having a test program including the following steps: a first step of placing 
the green filter in the test window for a first predetermined time; a second 
step of Placing the aperture in the test window after the first step, for a 
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second predetermined time; and a third step of repeating the first and 
second steps a predetermined number of times. 

ttPTF.F DESr ^PTTOKT OF THE DRAWINGS 
The accompanying drawings, which are incorporated in and 
constitute a part of this specification illustrate an embodiment of the 
invention and, together with the description, serve to explain the objects, 
advantages and principles of the invention. 
In the drawings, 

Fig. 1 is a schematic external view of an optometric apparatus in an 
embodiment; 

Fig. 2 is a schematic structural view of a main part including a 
control system; 
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Fig. 3 is a plane view of a controller; 

Fig. 4 is a time chart in control of rotating operation of auxiliary lens 

disks; 

Fig- 5 is a view of a setting screen for selecting R/G tests; and 
Fig. 6 is a front view of optotypes for a R/G test. 

pFTMT ™ DggCRiEgO B QETHi PREFERRED EMBQTHiyiENTS 
A detailed description of a preferred embodiment of an optometric 
apparatus embodying the present invention will now be given referring to 
the accompanying drawings. Fig. 1 is a schematic external view of the 
optometric apparatus in the present embodiment. Fig. 2 is a schematic 
structural view of a main part including a control system. 

Numeral 1 is a main unit of the optometric apparatus, including a 
pair of right and left lens chamber units 10, each housing rotatable lens 
disks. On each lens disk, many optical elements are mounted in a 
circumferentially-spaced-apart arrangement. The lens disks include a 
low-power spherical lens disk 12, a high-power spherical lens disk 13, an 
astigmatic lens disk 14, a lens disk 15 having a cross -cylinder, and an 
auxiliary lens disk 16 having a green filter 16a, a shielding plate 16b, and 
others. Each disk has an aperture (e.g., as shown by the numeral 16c in 
the auxiliary lens disk 16). The green filter 16a, the shielding plate 16b, 
and the aperture 16c are used for a R/G test mentioned later and therefore 
preferably mounted adjacent to each other on the auxiliary lens disk 16. 
Specifically, as shown in Fig. 2, the shielding plate 16b and the aperture 
16c are positioned on both sides of the green filter 16a. Each disk is 
rotated by a corresponding one of motors 12M to 16M to changeably place a 
desired corrective optical system (optical elements) in a test window 11. 

It is to be noted that the aperture in the present embodiment may 
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include, besides a simple aperture (hole), the case where an optical element 
having little refractive power such as a lens of 0 D(diopter) is set in the 
aperture. In the present embodiment, the green filter 16a and the 
shielding plate 16b are mounted on the auxiliary lens disk 16, but not 
limited thereto. As an alternative design, the shielding plate may be 
mounted on a different disk from the disk having the green filter. In this 
case, the shielding plate may be set on the disk to be unused for the R/G 
test (i-e-, the disk on which corrective lenses and the like are not mounted). 

Numeral 2 is an optotype presenting device for presenting 
examination optotypes. This device 2 is constructed such that a lamp 20 
is turned on and an optotype disk 21 and a mask disk 22 are rotated to 
project a desired optotype (target) on a screen not shown placed forward of 
an examinee's eye. The optotype presenting device 2 in the present 
embodiment is a projection type, but it is not limited thereto. For 
exam ple, the conventionally used optotype presenting device, such as a 
"smauTfootprint type (which uses a concave mirror and many reflection 
mirrors), a stationary type (which illuminates optotypes from behind), etc., 
may also be used as long as it has the optotypes for a R/G test. 

Numeral 3 is a controller to be used for operating the main unit 1 
and the optotype presenting device 2. This controller 3 is provided with a 
display 31. a switch section 32, and others. A switch signal from the 
controller 3 is transmitted to the main unit 1 and the optotype presenting 
device 2, respectively, through a relay unit 4. In accordance with the 
received signal, a microcomputer 17 controls motions of each lens disk and 

2 5 optotype disk. 

Numeral 5 is an objective refractive power measurement device for 
objectively measuring the refractive power of the eye by projecting an 
index for measurement onto the fundus of the eye and detecting an image 
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of the projected index by light receiving means. Numeral 6 is a lensmeter 
for measuring optical properties of spectacle lenses. The data on objective 
me asurement values and spectacle lens values from the measurement 
device 5 and the lensmeter 6 respectively is transmitted to the controller 8 
through the relay unit 4 and stored in a memory 7. 

Fig. 3 is a plane view of the controller 3. Numeral 31 is a liquid 
crystal display for displaying optometry information. Numeral 32 is a 
switch section including a group of optotype switches 34, a group of mask 
switches 35, a start switch 36 for a programmed optometry and an advance 
switch 37, a group of switches 38 for specifying a mode to change 
measurement data (S, C, A, etc.). a group of switches 39 for specifying 
input data, a group of switches 42 for specifying an eye to be examined, a 
dial switch 43 to be used in inputting a change in the measured values and 
numbers, switches 44b and 44a for changing a cross-cylinder to another 
Having a higher or lower power, and so on 



The operation of the apparatus having the above structure is 
explained below. The explanation is herein made with a focus on the R/G 

test. t 

To perform the subjective examination, there are used objective data 

obtained by the objective refractive power measurement device 5 and 
spectacle lens data (i.e., power data on a previous spectacle lens) obtained 
by the lensmeter 6. Optical elements of the corrective optical system 
initialed based on the data are placed in the test window 11, thus 
enabling an efficient subjective examination. 

When the one of the switch group 42 is pressed to specify one of right 
and left eyes, the shielding plate 16b of the auxihary lens disk 16 for the 
^selected eye is placed in the test window 11 to be unused. The 
examiner pushes the switches of the optotype switch group 34 to cause the 
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optotype presenting device 2 to display a necessary optotype for the 
examination. In the test window 11 to be used for the examination, the 
corrective optical system for sphere and astigmatism are changeably 
placed by the switch group 38, the dial switch 43, and the switches 44a and 
44b. 

To start the R/G test for checks on overcorrection and others, the 
examiner presses the R/G test switch 34a of the optotype switch group 34. 
The microcomputer 30 sends a command signal for presentation of the R/G 
test optotype 100 shown in Fig. 6 to the optotype presenting device 2. 
When the switch 34a is pressed, the microcomputer 30 executes the R/G 
test program to add the green filter 16a to the test window 11 for the eye 
under examination and transmits a command signal thereon (this program 
having been stored in the memory 7). 

The microcomputer 17 causes the motor 16M to rotate the auxiliary 
lcns disk 16 in response to the command signal based on the R/G test 



program, thereby placing the green filter 16a in the test window 11 for the 
eye under examination. When the examinee (examinee's eye) looks at the 
R/G test optotype 100 presented forward of the eye through the test 
window 11. only the green optotype 100G is visible (the red optotype 100R 
is invisible). The examiner prompts the examinee to gaze at the green 
optotype 100G- 

After a lapse of a predetermined time (e.g.. 4 seconds) from when the 
^een filter 16a is set in the test window 11, subsequently, the 
microcomputer 17 controls to rotate the auxiliary lens disk 16 to place the 
aperture 16c in the test window 11. When the aperture 16c is placed in 
the test window 11, the examinee can simultaneously look at both the red 
optotype 100R and the green optotype 100G presented forward of the 
examinee by the presenting device 2. 
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Furthermore, after a lapse of a predetermined time (e.g., 1 second) 
from when the aperture 16c is placed in the teat window 11, the 
microcomputer 17 controls to rotate the auxiliary lens disk 16 to set the 
green filter 16a again in the test window 11 so that only the green optotype 
100G is presented. While such control is repeated, the R/G test is 
performed; specifically, the examiner asks the examinee to tell which one of 
the red and green optotypes is more clearly visible, black targets on a red 
background or black targets on a green background. 

In this way, in the R/G test in the present embodiment, the operation 
of presenting only the green optotype 100G for the fksl predetermined 
time and then simultaneously presenting the red optotype 100R and the 
green optotype 100G for the second predetermined time is repeated a 
predetermined number of times. 

Specifically, only the green optotype is first presented to the 
ex aminee (the examinee's eye) who is prompted to gaze it so that green 
light is focused on the retina. After several seconds in this state, the red 
optotype is additionally presented. Since the focal point of the green light 
is closer to the retina than that of the red light, the green optotype will be 
clearly visible. At this time, the eye (crystalline lens) attempts to 
accommodate to focus on the red optotype, but the red optotype is 
presented only for a short time (about 1 second) and therefore becomes 
invisible before the eye fully focuses on the red optotype. Accordingly, the 
eye focuses on the green optotype again. This operation is repeated while 
prompting the examinee to compare a difference in vision between the 
optotypes. Thus, the automatic accommodation of the examinee (the 
examinee's eye), namely, the focusing ability of the crystalline lens can be 
restrained as much as possible. This makes it possible to perform the R/G 
test with high accuracy and therefore effectively utilize the test result. 
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Heretofore, such R/G test has been difficult to perform by use of 
general-purpose optotype presenting devices commercially available at 
present. Using the optometric apparatus in the present embodiment, 
however, the R/G test can be carried out by use of the general-purpose 

optotype presenting devices. 

In the present embodiment, the presenting time of only the green 
optotype 100G is set at 4 seconds and the simultaneous presenting time of 
the red and green optotypes 100R and 100G is set at 1 second, but these 
times axe not limited thereto. The former may be set at a time length 
considered as sufficient for the examinee to gaze only the green optotype 
100G and the latter may be set at a time length allowing the red optotype 
100R to become invisible before the examinee's eye comes into focus on the 
red optotype 100R after the green and red optotypes 100R and 100G are 
simultaneously presented. 

Alternatively, the green optotype 100G may be presented 

intermittently, not continuously as described above, and, after a 
predetermined time, the red optotype 100R and the green optotype 100G 
are simultaneously presented. The method of executing the R/G test 
using such control is explained below as a second embodiment. It is to be 
noted that the optometric apparatus shown in Figs. 1 to 3 is also used in 
the second embodiment. Herein, only the operation of the apparatus in 

the TUG test is described. 

When the switch 34a is pressed, the microcomputer 30 transmits a 
eommaod signal for presentation of the JUG teat optotype to the optotype 
presetting apparatus 2 and further transmits a command signal hased on 
the R/G test program to the main unit 1. 

In response to the command signal, the microcomputer 17 controls to 
rotate the auxiliary lens disk 16 to alternately place the green filter 16a 
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and the shielding plate 16b in the test window 11 for the eye under 
examination. As shown in Fig. 2, the green filter 16a and the shielding 
plate 16b are arranged adjacent to each other on the auxiliary lens disk 16, 
so that other optical elements and so on are not allowed to pass in front of 
the test window 11 when the green filter 16a and the shielding plate 16b 
are alternately placed in the test window 11. While such alternate placing 
is successively performed, the green optotype 1O0G presented forward of 
the examinee will be visible as if it blinks. 

By presenting the green optotype 100G as if blinking, it is possible to 
make the green optotype 100G noticeable so that the examinee may easily 
gaze it. After presenting the green optotype 100G as if blinking for the 
predetermined time (a first predetermined time), the microcomputer 17 
controls to place the aperture 16c in the test window 11 for another 
predetermined time (a second predetermined time), thereby concurrently 
pr esenting both the red optotype lOOR and the green optotype 100G. The 
"^cooperation is repeated a predetermined number of times and then the 
examinee is prompted to determine which optotype is more clearly visible. 

Such control of the rotating operation of the auxiliary lens disk 16 by 
the microcomputer 17 is shown in detail as a time chart in Fig. 4. In this 
chart, mark ® indicates that the green filter 16a is placed in the test 
window 11, mark ® indicates that the shielding plate 16b is placed in the 
test window 11, and mark <D indicates that the aperture 16c is placed in 

the test window 11. 

As shown in Fig. 4, the green filter 16a is placed in the test window 
U for 1 second, when only the green filter 100G is presented to the 
examinee. Thereafter, the shielding plate 16b is placed in the test window 
H for 0.5 second, when no optotype is presented to the examinee. In the 
tes t window 11, sequentially, the green filter 16a is placed again for 1 
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second and then the shielding plate 16h is placed for 0.5 second. 

As above, the green filter 16a and the shielding plate 16b are 
alternately placed three times each and then the aperture 16c is set in the 
test window 11 for 1 second, when the red optotype 100R and the green 
5 optotype 100G are simultaneously presented to the examinee. This is 
regarded as one cycle. The microcomputer 17 thus controls the rotation of 
the auxiliary lens disk 16 to repeat this cycle until receives a command 
signal to advance the test step to next one. 

It is to be noted that, in the second embodiment, the blinking 
10 presentation of the green optotype 100G is set to have a presenting 
(appearing) time of 1 second and a shielding (disappearing) time of 0.5 
second, but not limited thereto. Those times may be set at different time 
lengths if only the green optotype 100G is made noticeable so that the 
examinee can gaze it. The blinking presenting time of the green optotype 
100G is set at 4.5 seconds and the subsequent simultaneously presenting 
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time of the red and green optotypes 100R and 100G is set at 1 second, but 
not limited thereto. The former may be set at a time length considered as 
sufficient for the examinee to gaze only the green optotype 100G and the 
latter may be set at a time length allowing the red optotype 100R to 
become invisible (disappear) before the examinee's eye fully focuses on the 
red optotype 100R after both optotypes are simultaneously presented. 

In the above embodiments, the optometric apparatus adapted to 
electrically rotate the lens disks 12 to 16 is explained. Besides this type, 
the present invention can be applied to another type of optometric 
25 apparatus adapted to manually rotate those disks. 

Moreover, when the test is performed by adding a lens of plus power 
(diopter) (e.g., +0.5D) to the corrective optical system placed in the test 
window 11 so that the presented optotype gets intentionally blurred, the 
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accommodation becomes hard to act. Thus, the ttG test can be conducted 
more accurately. 

If the examinee's eye has astigmatism, the R/G teat has to be 
performed before the examination on the astigmatic axis and astigmatic 
power in order to position a minimum circle of confusion on the retina of 
the examinee's eye. The present invention can be applied to such R/G 
test. 

Furthermore, it is also possible to selectively execute the R/G test 
me thod according to the present invention and the conventional R/G test 
method. This selection is made in the following manner. A menu switch 
on the controller 3 is pressed to display a parameter setting screen on the 
display 31. When an item of the R/G test is retrieved from among 
parameter setting options, a setting screen as shown in Fig. 5 is displayed 
on the display 31. In Fig. 5, a black circle 110 indicates a selected test 
meth od. The black circle 110 is shifted by operation of the dial switch 43. 
To perform the conventional R/G test in which the green filter 16a is not 
placed in the test window U, an option "General" is selected. To perform 
the test method described first in which the green filter 16a is continuously 
placed in the test window 11, another option "Test 1" is selected. To 
perform the test method mentioned in the second embodiment in which the 
green filter 16a is intermittently placed in the test window 11, another 
option "Test 2" is selected. In this way, the control program to rotate the 
lenB disk 16 can be changed according to the R/G test to be carried out. 
Thus, the conventional R/G test can also be performed. 

It is to be noted that the colors of the green optotype and the red 
optotype in the above embodiments are determined based on that a 
difference in wavelength between the green light (short wavelengths) and 
the red light (long wavelengths) causes a difference in the focal points on 
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the retina. However, any colors (similar colors to green, similar colors to 
red) may be used if only they have the focal points in front and rear of the 
retina respectively at almost equal distances in the case where white 
reference light (exactly, yellow light of about 590 nm) is focused on the 
retina. Furthermore, any green filter may be used if only having a 
wavelength property of making the green optotype easily visible and the 

red optotype hardly visible. 

According to the present invention, as described above, the R/G test 
of the type which presents only the green optotype before simultaneously 
presenting the green optotype and the red optotype can be performed by 
use of general-purpose R/G test optotypes commercially available at 
present. 

While the presently preferred embodiment of the present invention 
has been shown and described, it is to be understood that this disclosure is 
for the purpose of illustration and that various changes and modifications 



may be made without departing from the scope of the invention as set forth 
in the appended claims. 



